We have reported recently on the expression of wild-type human medium chain acyl-CoA dehydrogenase (MCAOH) and of an active site mutant [1]; both proteins having been purified to apparent homogeneity. Glu376 has been proposed by Powell and Thorpe [2] to be an essential residue and possibly the a-proton-abstracting base. This residue was mutated to GIn. The glu376-gln mutant was isolated in an essentially inactive form, which is green because of bound CoA-persulfide. The yellow form was prepared [3], it reduces substrate at a very low rate. We present spectroscopic and kinetic data on the substrate reaction of this mutant, which can be monitored with a conventional spectrophotometer. The interaction with several substrate analogues was studied.
Introduction
We have reported recently on the expression of wild-type human medium chain acyl-CoA dehydrogenase (MCAOH) and of an active site mutant [1] ; both proteins having been purified to apparent homogeneity. Glu376 has been proposed by Powell and Thorpe [2] to be an essential residue and possibly the a-proton-abstracting base. This residue was mutated to GIn. The glu376-gln mutant was isolated in an essentially inactive form, which is green because of bound CoA-persulfide. The yellow form was prepared [3] , it reduces substrate at a very low rate. We present spectroscopic and kinetic data on the substrate reaction of this mutant, which can be monitored with a conventional spectrophotometer. The interaction with several substrate analogues was studied.
Results and Discussion
Substrate reaction Figure 1 shows the spectrum of the glu376-gln mutant immediately after addition of 25 equivalents of octanoylCoA. A characteristic red shift of the flavin spectrum has Thorpe et al. [5] . This suggests, that the internal equilibrium is not affected by the glu-gln exchange.
Binding of substrate analogues
The interaction of acetoacetyl-CoA and 4-nitrophenylacetyl-CoA with glu376-gln MCADH have been of particular interest, since both compounds are a-C-H acids, their pKa is 8.5 and 13-15 (see separate paper in this volume). Binding of acetoacetyl-CoA to glu376-gln MCADH (data not shown) induces formation of a charge transfer absorption at 520 nm and a strong increase in absorption at 300 nm, which is indicative of the presence of the a deprotonated analogue at the active site. All spectral changes, which are closely similar to those observed with wildtype MCADH, were complete before spectra could be recorded. Spectral changes occuring upon binding of 4-nitrophenylacetyl-CoA are shown in figure 2a and 2b; they are similar to those observed with wildtype MCADH (see separate paper, in this volume). A longwavelength absorption at 710 nm and a strong increase in absorbance at 468 nm clearly indicate that deprotonation has occured. However these spectral changes occur very slowly (figure 2b) in contrast to wildtype enzyme. This reaction is biphasic with a rapid phase of t1/2-3.3 min which comprises 76% of the total spectral changes. These data clearly indicate that the glu376-gln mutant is competent in a-deprotonation. On the other hand the slowness of the reaction clearly shows that residue 376 does play an important role in catalysis. (fig 1) are similar to those reported by Thorpe et al. [5] . This suggests, that the internal equilibrium is not affected by the glu-gln exchange.
E(FAD ox
) 'SH2 and E(FADH2) ·S. The values observed in our experiments
Binding of substrate analogues
The interaction of acetoacetyl-CoA and 4-nitrophenylacetyl-CoA with glu376-gln MCADH have been of particular interest, since both compounds are a-C-H acids, their pKa is 8.5 and 13-15 (see separate paper in this volume). Binding of acetoacetyl-CoA to glu376-gln MCADH (data not shown) induces formation of a charge transfer absorption at 520 nm and a strong increase in absorption at 300 nm, which is indicative of the presence of the adeprotonated analogue at the active site. All spectral changes, which are closely similar to those observed with wildtype MCADH, were complete before spectra could be recorded. Spectral changes occuring upon binding of 4-nitrophenylacetyl-CoA are shown in figure 2a and 2b; they are similar to those observed with wildtype MCADH (see separate paper, in this volume). A longwavelength absorption at 710 nm and a strong increase in absorbance at 468 nm clearly indicate that deprotonation has occured. However these spectral changes occur very slowly (figure 2b) in contrast to wildtype enzyme. This reaction is biphasic with a rapid phase of t1/2-3.3 min which comprises 76% of the total spectral changes. These data clearly indicate that the glu376-gln mutant is competent in a-deprotonation. On the other hand the slowness of the reaction clearly shows that residue 376 does play an important role in catalysis. ,,00 400 500 600 700 800
Wavelength (nm) Table 1 Wildtype MCADH Glu376-gln MCADH 
Conclusions
The gln 376 mutant is competent in substrate oxidation, in deprotonating a-C-H acidic analogues and in stabilizing the corresponding carbanions. However the rates of substrate oxidation and deprotonation of 4-nitrophenylacetyl-CoA are drastically slowed down (substrate oxidation approx. 1/1000 -1/10000) and suggest that glu376 plays a crucial role in the early events of a,~-dehydrogenation. Were glu376 the proton-abstracting 
The gln 376 mutant is competent in substrate oxidation, in deprotonating a-C-H acidic analogues and in stabilizing the corresponding carbanions. However the rates of substrate oxidation and deprotonation of 4-nitrophenylacetyl-CoA are drastically slowed down (substrate oxidation approx. 1/1000 -1/10000) and suggest that glu376 plays a crucial role in the early events of a,~-dehydrogenation. Were glu376 the proton-abstracting base, it is hard to imagine that gIn 376 could play this role; thus deprotonation on the gln376 mutant possibly involves a different proton acceptor, e.g. a water molecule or an appropriate functional residue in the active center. Alternatively, glu376 may serve as a final proton acceptor in a charge relay system and thus may not act as the proton-abstracting base itself.
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